The aim of the present study is to evaluate the efficacy of curcumin gel as local drug delivery post-scaling and root planing and its effect on clinical parameters like plaque, gingival scores, pocket depth, and clinical attachment level (CAL). Materials and methods: Ten patients with two sites in the contralateral quadrants having probing pocket depths (PPDs) of ≥5 mm were selected. Full-mouth scaling and root planing (SRP) was performed followed by the application of curcumin gel on a single side. Assessment of plaque index (PI), gingival index (GI), PPD, and CALs were done at the baseline and at the 4th week. Results: The results revealed that there was a statistically significant reduction in PI and probing depth in the test group when compared with the control group. CAL was improved but the results were not statically significant.
IntroductIon
Periodontitis and dental caries are among the two most prevalent diseases of the oral cavity. Dental plaque and calculus are the prerequisite for any of periodontal diseases and complete elimination of plaque and calculus is the basic goal of any periodontal treatment. Chemotherapeutic agents in adjunct to mechanical debridement were used to enhance the efficiency of the conventional therapy. Due to limitations of the usage of systemic antibiotics for periodontal procedures, local drug delivery system has gained popularity over a period of time.
Turmeric (Curcuma longa ) is an Indian spice derived from the rhizomes belonging to Zingiberaceae family. The name curcumin longa is derived from the Persian word, "kirkum," which means saffron. The primary active constituent of turmeric and the one responsible for its vibrant yellow color is "curcumin" which was first identified in 1910 by Lampe and Milobedzka.
The active constituents of turmeric include the three curcuminoids: curcumin (diferuloylmethane), demethoxycurcumin, and bisdemethoxycurcumin, as well as volatile oils (turmerone, atlantone, and zingiberone), sugars, proteins, and resins. Curcumin exhibits anti-inflammatory, antioxidant, anticarcinogenic, antiviral, and antimicrobial activities. Curcumin modulates the inflammatory response by down-regulating the activity of cyclooxygenase-2, lipoxygenase, and inducible nitric oxide synthase enzymes and inhibits the production of the inflammatory cytokine. 1 The present study was designed to evaluate the efficacy of curcumin gel as a local drug delivery agent following SRP and its effect on clinical parameters like plaque, gingival scores, pocket depth, and CAL.
The objective of the present study is to compare curcumin with SRP as compared with SRP alone in the treatment of the chronic periodontitis.
MAterIAls A n d Methods
The present study was a randomized split-mouth study. The study population included 10 subjects aged 25-40 years reported at the Department of Periodontology and Implantology, Sri Rajiv Gandhi College of Dental Sciences and were subsequently diagnosed as chronic periodontitis patients. Approval of the study was obtained from the Ethical Committee and Institutional Review Board of Sri Rajiv Gandhi College of Dental Sciences and an informed consent was taken from all participants before commencing of the study.
Inclusion Criteria
• Patients wil ling to take part in the study. 
Study Design
Two sites were identified in 10 patients diagnosed severe chronic periodontitis (AAP 1999 classification) and were randomly allocated to a test site and a control site by coin toss:
• Group I (control)-only SRP was done at the baseline visit.
• Group II (test)-SRP was followed by local application of curcumin at the baseline visit. Full-mouth SRP was performed followed by the application of curcumin gel on the test site and only SRP on the control site.
Clinical parameters were measured on the baseline and after the 4-week follow-up in either site.
Clinical Parameters Evaluated
The parameters recorded were PI (Silness and Loe, 1964), GI (Loe and Silness, 1963), periodontal pocket depth (measured from the crest of gingival margin to base of the sulcus), and clinical attached level (cementoenamel junction to the base of the pocket).
Procedure
The test and control sites were selected on a random basis and, after full-mouth SRP, saline irrigation was done in both test and control sites and placement of medication was done only after complete bleeding was halted. The test site was completely isolated with cotton rolls (not to contaminate the medication with saliva) 2 mg of undiluted curcumin gel through a 2 mL disposable syringe was placed in the test site and later the area was covered by Coe pack (for retaining the medicine in the pocket). Subjects were instructed not to touch the area till the removal of the pack. Patients were recalled after a week for Coe pack removal and refrained from using any other oral hygiene measures in the observation period, recalled after a month for follow-up.
results
An interventional split-mouth study in 10 patients (5 females and 5 males) was conducted over a period of 4 weeks. There was a significant reduction in PI values from the baseline to the follow-up visit (Table 1 and Fig. 1 ). There was a reduction in GI scores in this study which was not significant when compared between the test and the control site (p = 1 > 0.05). This may be due to the elimination of local etiologic factors (plaque and calculus) which harbor numerous pathogenic bacterial strains.
The difference in mean PPD reductions was significant (p = 0.01) at the test site when compared with the control site after 4 week evaluation (Table 2 and Fig. 2 ) but the change in pocket reduction had no statically significance in case and control. There was a good amount of improvement in CAL before and after and almost neared the significance value statically (p = 0.06) ( Table 3 and Fig. 3 ).
dIscussIon
An interventional split-mouth study in 10 patients (5 females and 5 males) was conducted over a period of 4 weeks and, on evaluation of GI and PI on the baseline and after a 4-week follow-up, there was a decrease in both the indices in both the groups but the decrease was significant in PI after 4 week evaluation ( Table 4 ). The test group has shown better improvement in PI when compared to the control group. The results of the present study were similar to the studies done by Nagasri et al. (Fig. 4) . The improvement in the plaque and gingival status might be attributed to the fact that there was a reduction in supragingival plaque after SRP and oral hygiene instructions received during the preliminary visit. 1 However, studies done by Anuradha et al. showed contrasting results where there was no significance in both GI and PI. 2
The difference in mean PPD reductions was significant at the test site when compared to the control site when evaluated 4 weeks after the procedure. The results were in accordance with Colombo et al. 3 and Behal et al. 4 This can be attributed to an anti-inflammatory mechanism of curcumin which modulates the inflammatory response, inhibits the production of pro-inflammatory cytokines, represses the activation of AP-1 and NF-kβ, inhibits the biosynthesis of inflammatory prostaglandins, and enhances neutrophil function during the inflammatory response. It may also be due to the effectiveness of SRP in the overall gain of periodontal attachment as well as a decrease in the percent of sites with supragingival biofilm accumulation and gingival inflammation (Fig. 5 ). 3 Contrasting results were seen in studies done by Anuradha et al. 2 and Nandini et al. 5 There was a good amount of improvement in CAL before and after and almost neared the significance value statically (p = 0.06).
The results of the present study were in agreement with Nagasri et al., Behal et al., and Hugar et al. 6 Studies also showed contrasting results. Anuradha et al. and Nandini et al. have showed that there was an improvement in the clinical attachment level but the improvement was not statically significant (Fig. 6 ). Curcumin has been a subject of interest for research in recent times. Many studies were being done to confirm the efficacy of curcumin as an adjunct to local drug delivery. Studies done by Sruthima et al. 7 and Anitha et al. 8 have compared curcumin with chlorhexidine (gold standard) and results have shown that curcumin was equally effective (Fig. 7) .
A review by Chainani-Wu 9 and Akram et al. 10 has concluded that curcumin has been demonstrated to be safe in six human trials and has demonstrated anti-inflammatory activity. It may exert its anti-inflammatory activity by inhibition of a number of different molecules that play a role in inflammation which is also seen in the present study as the levels of inflammation in gingiva has come down from the baseline visit of the patient which was well appreciated in the clinical features of gingiva like color, consistency, and shape and was supported by improved clinical parameters like gingival and PI (Fig. 8 ).
conclusIon
The local application of curcumin in conjunction with SRP showed an improvement in periodontal parameters and has a beneficial effect in patients with chronic periodontitis. This study also concludes that thorough SRP with an efficient adjunct reduces the necessity of open flap debridement to an extent.
clInIcAl sIgnIfIcAnce
Dental plaque and calculus are the prerequisite for any of periodontal diseases and complete elimination of plaque and calculus is the basic goal of any periodontal treatment.
Curcumin gel as an adjunct to SRP shows marked improvement in restoring gingival health by improvement in clinical parameters. It has a wide biological spectrum of activity like anti-inflammatory, antioxidant, antimicrobial, hepatoprotective, immunostimulant, antiseptic, antimutagenic, and it also accelerates wound healing that could provide clinicians with an alternative anti-inflammatory and antimicrobial agent for managing a variety of chronic diseases, including periodontal diseases. 11 -15 It may be a more acceptable and viable option for the common man. Curcumin can be used as an effective alternative local drug delivery agent.
lIMItAtIons o f t h e study
There is a scarcity of information and research in this field. Therefore, further research is required to determine the optimal dosage and bio-efficacy of curcumin-based drugs.
One of the major problems with developing curcumin for clinical efficacy is its low oral bioavailability that can be due to its poor absorption, high rate of metabolism in the intestines, and rapid elimination from the body.
The results obtained in our present study showed that the local application of curcumin in conjunction with SRP has shown improvement in periodontal parameters and have a beneficial effect in patients with chronic periodontitis. The study was conducted on a modest sample of 10 subjects, and studies with larger sample sizes need to be carried out in future to endorse the results observed in our study. 
